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The Selection of Seed Cane
C. W. Edgerton, W. G. Taggart and E. C. Tims
Seed selection is one of the problems which has inter-
ested many of the sugar planters of Louisiana to a consider-
able extent in recent years. Up until 1924, the Louisiana
planters had paid very little attention to seed selection. The
usual procedure at planting time was to save the stubble,
especially that which was too poor to be cut for the mill,
for seed purposes. This practice often resulted in the
use
of cane for seed on which the various disease organisms had
had a chance to accumulate and multiply.
As a result of the crop failure of 1924, upon the advice
of the State Experiment Station, a great many of the plant-
ers began seed selection work. In the fall of that year hun-
dreds of planters started seed plots ranging in size from
an acre or so up to twenty acres and a great many obtained
seed from their best fields for their general planting. In
the fall of 1925, some of the planters continued this work
but the practice was not as general as in the preceding year.
While seed selection is more or less a new problem to
the Louisiana planters, it is an old problem in many of the
tropical sugar countries. The publications of some of these
countries are full of the results of selection work. In some
countries the development of seed selection work has prac-
tically saved the industry while in others it has undoubtedly
increased the production to a considerable extent. In Java,
seed selection has developed to such aii extent that the grow-
ing of cane for seed is as much a business as is the growing
of the cane for the mill. Seed is grown at high altitudes
where it will develop free of disease and then carried down
to the regular sugar districts. In the Fiji Islands, when
the Fiji disease threatened to destroy the cane industry, the
practice of seed selection brought the industry back to a
normal condition. Reports from the Hawaiian Islands show
that where attention has been paid to seed selection, crop
increases have followed.
^There is no reason why the selection of seed should not
be just as important a problem with sugar cane as it is with
other crops. With the Irish potato, another crop which is
propagated vegetatively and is consequently comparable to
sugar cane, seed selection has always been an important
practice. If the potato grower had consistently obtained
his seed from the poorest, most diseased and lowest yielding
fields, the potato crop would not be as important today as
it is. At present certified potato seed grown under a system
Fig. 1. Two stools of cane growing side by side, one affected
with root rot, the other comparatively healthy. The diseased stool
should not be used for seed.
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of inspection and meeting certain high standards is being
used to a very large extent in many regions. The production
of this certified seed is becoming as much a business in cer-
tain favored sections of this country as is the growing of
seed cane in Java.
The object of a considerable portion of the sugar cane
selection work in the past seems to have been the obtaining
of seed cane as free from certain diseases as possible. The
attempts to control the sereh, Figi, and mosaic diseases by
the use of disease-free seed are noteworthy examples of
this.
Other than this, a few investigators have attempted to
change or modify the existing varieties by selecting and
propagating ''bud sports." The results of some of the latter
work appeared in the early publications of the Louisiana
Sugar Experiment Station. In recent years, the Hawaiian
Sugar Planters' Experiment Station has been interested m
this phase of selection.
SEED SELECTION AT THE SUGAR EXPERIMENT STATION
The importance of seed selection in Louisiana has been
demonstrated during the past few years by the Sugar Ex-
periment Station. The work was originally taken up as a
possible means of controlling or reducing the mosaic disease,
but it has been enlarged to include also the root rot troubles.
After the mosaic disease was introduced and established in
Louisiana, it spread rapidly over the State. Because of the
quarantine which had been established by the Federal Horti-
cultural Board of the United State Department of Agricul-
ture, the Experiment Station was prevented from bringing
in new varieties that might show resistance to the disease.
The only promising line of attack at the time seemed to
be the selection of resistant or tolerant strains within the
commercial varieties that were then being grown.
The surveys and observations that had been made on
the mosaic disease showed that all plants of the same variety
in a field were not attacked in an equal manner. Some stools
of cane would show marked symptoms generally accom-
panied by a less thrifty appearance, while others would only
show slight symptoms with apparently no signs of stunting.
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Fig. 2. A good healthy stool of D 74 cane, the type of stool that
should be used for planting.
This condition was present even in those fields that had had
practically a hundred per cent infection for a number of
years. Although the literature on mosaic disease seemed to
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indicate the opposite, it was decided to select some of the
stools showing the least effect of the disease and use the
stalks for seed to determine whether the progeny would
have the same mild symptoms.
At planting time in the fall of 1920, the different plot.s
of D-74 and Purple Cane on the Sugar Station at Audubon
Park in New Orleans were examined very carefully. Stools
showing the most thrifty condition with the mildest symp-
toms of the mosaic were cut for seed. None of the seed
selected was free of the disease. Enough seed was obtained
of each variety to plant two rows one-half acre (105 ft.)
long. As a comparison, a row of unselected cane was
planted by the side of the selected.
During the growing season of 1921, the difference be-
tween the selected and the unselected rows was very marked.
The selected rows had a darker green color, grew more rap-
idly and stooled better. The difference in growth of the
selected and the unselected rows was the cause of consid-
erable comment by the planters assembled at the Summer
Field meeting at the Sugar Station in 1921.
Fig. 3. Average condition of the leaves of the Purple variety
from selected and unselected plats; "A" from the selected cane, "B"
and "C" from the unselected.
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In the fall of 1921, the best stools in the selected rows
were again planted in separate plats. In the fall of 1922,
this work was continued but each stool used for seed was
planted separately.
In the fall of 1923, the Sugar Station was moved to
Baton Rouge but enough of the best cane of each variety
from the selected plats was moved to plant about 600 feet
of each. Although a good stand was not obtained at Baton
Rouge with this seed, due to the seed being injured in ship-
ment and by the delay in planting, the cane that did grow
was remarkably thrifty and held its bright green color dur-
ing thq record breaking drought of 1924. The comparative-
ly fine growth of this selected cane during such an unfavor-
able year made such an impression on the planters of the
state that a very large number, as has been previously
mentioned, selected cane for seed in 1924.
In the fall of 1924, and again in 1925, the best of the
cane in the selection plats at Baton Rouge was planted. In
the fall of 1925, enough cane was available to plant an acre
and a half of each variety. This cane (in 1926) is conse-
quently the result of six years of selection work.
With the establishment of the Sub-Stations or test
fields in the sugar district in the fall of 1924, selection work
was started on some of them as a major project. A con-
siderable acreage of selected cane of different varieties was
planted on Reserve, Raceland, and Glenwood plantations.
At the present time, the results of five years of con-
tinuous selection at the Sugar Station and of one year's
work at the test stations are available. While the results
of the three years' work at Audubon Park have already
been published,* they will bear repeating at this time.
RESULTS OF SEED SELECTION AT AUDUBON PARK
In the three years' work at the Sugar Station while it
was located at Audubon Park in New Orleans, most atten-
tion was paid to the mosaic disease. Both of the varieties
that were used in the tests, D 74, and Louisiana Purple, are
susceptible to the disease. On the leaves of both varieties,
* Edgerton, C. W., and Taggart, W. G. Tolerance and Resistance to thebugar Cane Mosaic. Journal of Agricultural Research 29:501-506. 1924.
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the mosaic appears in the form of light colored stripes, but
on the D 74 as the leaves become old, the stripes tend to
fade out and appear in the form of light colored, sometimes
nearly white, dots or slightly elongated spots. In selecting
cane for seed, stools were used which showed the mottling
or striping symptoms of the disease in the mildest form.
While very little attention was paid to the root rot, it is
evident that stools comparatively free of this disease were
used. The results of the selection work at Audubon Park
are given in Tables I and II.
TABLE I.
Results obtained from selecting D 74 cane for tolerance to mosaic
Year Selection
Percentage of mosaic 1
during the season Yield in
tons per
acreMay * June July Septem-
ber
1921 §
40.0
30.0
88.7
58.0
63.0
28.0
100.0
90.0
100.0
100.0
1922
1923
100.0
94.1
96.8
85.9
100.0
100.0
100.0
it)
10.58
14.00
8.85
11.90
* The percentages for May are too low on account of the very many small
plants on which the mosaic could not be estimated satisfactorily.
§ For 1921 the figures show only the percentages of pronounced mosaic. Most
of the data for that year were lost by fire. . f
t A satisfactory count could not be made in September, 1923, since so many of
the selected plants showed the disease in so mild a form.
TABLE II.
Results obtained from selecting Purple cane for tolerance to mosaic
Year
Selection
Percentage of mosaic found
during the season Yield in
tons per
acreMay * June July Septem-
ber
1921 §. 45.0
25.0
93.6
69.1
95.0
52.0
100.0
90.0
100.0
100.0
1922 100.0
75,9
100.0
82.2
100.0
it)
100.0
17.37
19.89
18.5
1923 (t)
1
* The percentages for May are too low on account of the very many small
plants on which the quantity of mosaic could not be estimated satisfactorily.
§ For 1921 the figures show only the percentages of pronounced mosaic. Most
of the data for that year were lost by fire. ^
. „ . , +v,o cAlprtec?
± A satisfactory count could not be made in September, 1922, in^the se ected
plat sinci less than 10 per cent of the plants showed <^^^fll<'^\ ^^^^'\fLfh^''^^:
t A satisfactory count was impossible in September, 1923, m the selected plat
on account of the poorly developed mosaic symptoms.
9
In all of these field tests, the contrast in appearance be-
tween the selected and the unselected rows was very strik-
ing. The selected rows were darker green in color, the stool-
ing was more pronounced and the individual stalks aver-
aged larger. Although all of the stalks early in the season,
when they were growing rapidly, showed mosaic symptoms
to some extent, later in the summer and fall, these symp-
toms became less and less distinct in the selected rows. This
was especially true with the Purple variety. Usually from
September until the end of the season, it was difficult to
make mosaic counts because in many cases the ordinary
mosaic characteristics had largely disappeared. On the un-
selected rows, however, the mosaic symptoms did not disap-
pear as the season advanced. Average appearing leaves from
the selected and the unselected rows are shown in figures
3 and 4.
Fig. 4. Average condition of the leaves of D 74 from selected and
unselected plats; "A" from the selected, "B" and "C" from the un-
selected.
In all cases at Audubon Park, the yield of the selected
rows was greater than that of the unselected. In some cases,
this difference was quite marked, 32 and 34 per cent.
RESULTS OF SEED SELECTION WORK AT BATON ROUGE
The results of the seed selection work at Baton Rouge
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have been even more encouraging than those obtained at
Audubon Park. In 1924, on account of an irregular stand
due largely to the injury to the seed from shipping in barrels
from New Orleans and to the delay in planting, no attempt
was made to obtain the yield. The selected cane was the
best on the Station that season and caused considerable com-
ment by many planters who saw it. The leaves remained
green and showed the mosaic symptoms in only a very mild
form.
In the fall of 1924, the stools showing good characteris-
tics and very little mosaic symptoms were planted separate-
ly. Nearly one thousand feet of each of the varieties, D 74
and Purple, were planted. Besides planting a row of un-
selected, field run cane as a comparison, a row was also
Fig. 5. Selection plat of Purple cane at Baton Rouge in 1924.
Row on the left selected, row on the right unselected.
11
planted with Purple cane that showed pronounced mosaic
and root rot symptoms.
The first half of the season of 1925 was very favorable
for cane. All the cane germinated well and the young plants
grew rapidly, yet even in a season favorable to growth, the
difference in appearance and in rate of growth between the
selected and the unselected cane was very striking. The
unselected rows looked yellow in contrast to the dark green
of the selected. This variation in color was visible at a
considerable distance from the field. As in previous years,
the contrast as to color and mosaic striping was more pro-
nounced on the Purple variety than on D 74. As usual,
all of the plants showed mosaic symptoms during favorable
growth periods, but on the selected rows these disappeared
to a very large extent as the season advanced.
The results obtained at Baton Rouge in 1925 are given
in Table III.
TABLE III.
Results of Seed Selection Tests at Sugar Experiment Station
Baton Rouge, Louisiana, in Season of 1925
Variety
Manner of
Selection
Total Number of
Stalks per Foot
(Feet) 1 May 4 I Oct. 28
Yield per
Acre
(Tons)
Increase
over
Checks
Purple
Severely
affected
with mosaic
and root rot
200 2.3 1.8 13.68
Purple Field run
not selected
409 1.7 2.9 20.88
Purple Resistant
to Mosaic 1015 1.5 3.2 28.10 7.22
D 74 Field run
not selected 286 0.7 2.3 14.90
D 74 Resistant
to Mosaic
943 1.1 2.8 21.97 7.07
As shown in the table, the yield of the selected plats
was very markedly superior to the unselected, a difference
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Fig. 6. Selection plat of D 74 cane at Baton Rouge in 1925 early
in the season. Two tows on left, "A" and "B" selected; row on right,
"C" unselected.
of more than seven tons to the acre in each case. Also, the
cane with marked mosaic and root rot symptoms was de-
cidedly inferior even to the unselected field-run cane.
The table also showed that the selected cane had better
stooling ability. In each case, the increase of the number of
stalks per foot of row from spring until fall was greater
in the selected cane. In the row planted with cane badly
affected with mosaic and root rot, there were actually fewer
stalks at grinding time than in the spring. This bears out
many observations made in the Sugar Belt of South Louisi-
ana during the past few years in regard to the effect of root
rot. Not only does root rot stunt the growing stalks, but it
also prevents stooling and may even cause the death of
many suckers that have started to develop.
EFFECT OF SELECTION ON STUBBLE CROP
The stubble cane, as well as the plant cane is improved
by seed selection. One of the complaints in the Sugar Belt
in the last few years is that the stubble cane does not yield
as it did in former days. This seems to a large extent to
be due to the greater accumulation in the soil of the root
rot parasites. By seed selection the amount of this root rot
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Fig. 7. Selection plat of Purple cane at Baton Rouge in 1925 in
mid-season. Two rows on left, "A" and "B" selected; row on right,
"C" unselected.
infection is decreased. In the various tests which have been
made at the Sugar Station, the stubble from the selected
seed has always appeared darker green in color and the
plants have shown a greater suckering ability.
TABLE IV.
Effect of Seed Selection on Suckering Ability of Stubble Crop
Baton Rouge, Louisiana, in Season of 1926
Variety
Manner of
Selection
Total length
of rows, ft.
Number of
Stalks
Number of
Stalks
per Foot
Purple
Severely
affected
with mosaic
and root rot
200 299 1.5
Purple Field run
not selected
409 1004 2.45
Purple Resistant
to Mosaic
409 1360 3.33
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In table IV is shown the number of stalks per foot in
June 1926 in the stubble cane of the Purple selection plat
at Baton Rouge. The results of this same plat as plant
cane have already been given in table III.
The table shows that the row selected for disease resist-
ance had 36 percent more stalks in the stubble crop than did
the unselected row. The table also shows that this row had
2.2 times as many stalks per foot as did the row which was
planted with diseased cane. An examination of this cane in
the field, or even the figures in the table, will show very
plainly what is the matter vdth much of the Louisiana stub-
ble crops. The practice of using the poorest, most diseased
cane for seed is very largely responsible for this condition.
RESULTS OF SELECTION WORK AT TEST STATIONS
With the establishment of the test stations throughout
the Sugar Belt in the fall of 1924, selection work was under-
taken as one of the projects on three of them. The selection,
however, was not as careful as it had been carried on at the
Sugar Station. The work was undertaken more as a dem-
onstration, carrying out the recommendations which had
been made to the planters during the very disastrous season
of 1924. All stools with good growth and stooling character-
istics that showed the mosaic in a less pronounced form and
did not have the ordinary symptoms of root rot were se-
lected. The man in charge of the work pointed out the
desired stools to two cutters who followed him. The stools
were cut and hauled out of the field on a mule-drawn sled.
By this method cane was selected very rapidly. In most
cases, the selection was confined to plant cane but at Re-
serve, selections were made in both plant and stubble. The
results obtained at the three test station are given in table V.
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TABLE V.
Results of Seed Selection Tests at Test Stations in
Season of 1925
Plantation Variety Selection
Total
Length
of
Rows
Number of
Stalks per Foot
May 5-81 Nov.
Yield
per
Acre
(Tons)
Increase
over
Check
RESERVE Purple.—
Field run
stubble 1680 1.3 2.6 20.34
Purple.—
toeiecLcu.
stubble 1680 1.3 2.9 29.85 1 9.51
D 74
r leiQ 1 U.11
plant cane 1680 0.9 2.6 21.78
D 74
Q q1 orator!
plant cane 8400 0.9 2.7 24.05 2.27
D 74
Field run
stubble 840 0.6 2.0 15.58
D 74
oeiecLcu
stubble 1680 1.0 2.8 29.70 14.12
RACELAND Purple.—
J? iciu. I u.ii
plant cane 2454 0.9 2.2 15.24
Purple.—
Q £ir»t or!
plant cane 7362 0.9 2.8 17.42 2.18
D 74
r leiQ lUll
plant cane 1636 0.8 2.6 20.00
D 74
Selected
plant cane 8180 0.8 2.7 20.23 0.23
Striped-
Field run
plant cane 1636 0.6 2.3 18.15
Striped—
Selected
plant cane 8180 0.9 2.5 2'5.69 7.54
GLENWOOD Purple....
Field run
plant cane 1636 0.6 2.3 18.15
Purple.—
Selected
plant cane 3040 1.2 2.7 22.86 4.61
D 74
Field run
plant cane 1216 0.9 2.9 22.14
D 74
Selected
plant cane 2432 0.9 3.1 22.36 0.22
In all the tests carried on at the test fields in 1925,
the selected cane gave a greater tonnage than did the un-
selected. In six out of the eight tests, the increase in yield
was very striking, ranging from 10.8 to 90.6 percent. The
tests also show a greater gain with stubble than with plant
cane. This was evidently due to the greater amount of
root rot in the stubble cane in the fall of 1924.
Another point of interest in the table is the fact that
in every one of the tests, there were more stalks at grinding
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time in the selected than in the unselected. The ability to
sucker is of course correlated with yield.
DISCUSSION
In the tests which have been carried on with seed selec-
tion, two things seem of particular importance: (1) the in-
creased yields which have been obtained and (2) the de-
velopment of strains which show a decided tolerance to the
mosaic disease.
The increases in yield were evidently due to the less-
ened effect of the mosaic disease and to a less serious infec-
tion with the root rot. Both of these diseases are serious
and selection seems to be one of the promising methods of
control. On account of the tonnage increases which have
been obtained it would seem that it would be to the advan-
tage of every planter to take up seed selection as one of the
necessary and important plantation practices.
It has also been demonstrated that it is possible to
select plants within a vegetatively propagated variety that
show less marked symptoms of the mosaic disease. The
strains which have been selected with the Purple variety
show the mosaic symptoms in a very mild form. Whether
this is due to the plants gradually acquiring an immunity
or to the selection of ''bud sports" which are more resistant
to the disease has not yet been determined. The fact that it
is possible to breed up strains within a variety that are
tolerant to the mosaic disease is of particular importance.
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